Objective To describe the early psychiatric and neurological features of variant Creutzfeldt-Jakob disease.
Introduction
A new variant of Creutzfeldt-Jakob disease was first reported in 1996, 1 and compelling evidence now exists that this novel disease is caused by exposure of humans to the agent that causes bovine spongiform encephalopathy. The initial description of variant Creutzfeldt-Jakob disease-based on the first 10 cases diagnosed-reported a predominantly psychiatric initial presentation, as distinct from the usual clinical course of sporadic Creutzfeldt-Jakob disease.
A study of the first 14 cases of variant CreutzfeldtJakob disease in the United Kingdom, of which 13 patients had been seen by a psychiatrist early in the clinical course, revealed that all 14 patients had early psychiatric features. 2 Typical presentations were depression, anxiety, and behavioural change, and two patients displayed first rank psychotic symptoms. However, the authors concluded that analysis of the psychiatric symptoms did not reveal specific features that differentiated variant Creutzfeldt-Jakob disease, at the time of presentation, from more common psychiatric disorders, although subsequent neurological and cognitive deterioration led to the eventual clinical suspicion of Creutzfeldt-Jakob disease. These psychiatric features concur with those described in subsequent case reports, 3 4 and with an analysis published in the Psychiatric Bulletin. 5 Subsequent to the description of the first 14 cases of variant Creutzfeldt-Jakob disease in 1997, 2 the number of definite or probable cases in the United Kingdom has increased to over 100 (data supplied by National CJD Surveillance Unit, Edinburgh). Scope now exists for a much larger analysis of this relatively newly described condition and, in particular, an assessment of the early psychiatric and neurological features.
We report on a retrospective analysis of case records held in the National CJD Surveillance Unit relating to the first 100 patients who have been diagnosed with variant Creutzfeldt-Jakob disease according to established diagnostic criteria. 6 The importance of providing a detailed analysis of the early diagnostic features of variant Creutzfeldt-Jakob disease is underlined by the occurrence of this condition in countries other than the United Kingdom, including France, Ireland, and Italy, with the possibility that the risks of human exposure to the bovine spongiform encephalopathy agent may be even more widespread.
Methods
We used all case note material held in the archives of the National CJD Surveillance Unit relating to the first 100 patients diagnosed by the unit as having variant Creutzfeldt-Jakob disease. This comprised 98 unit questionnaires, 82 sets of general practitioner notes, 89 sets of hospital notes, and 100 sets of correspondence between specialists and general practitioners. A multicentre research ethics committee approved the study.
We recorded the occurrence of psychiatric and neurological features by applying a standardised protocol for the examination of case note material, listing every psychiatric and neurological sign and symptom, and then clustering together clinically similar features. We listed cognitive features separately but have included them in the analysis as psychiatric features in this paper for the sake of simplicity. For every feature, we recorded the time between onset of illness and first appearance of the particular feature (in months, to the nearest half month) and calculated the median time to development of the feature, together with upper and lower quartiles.
In order to provide information on the likelihood of features occurring with time we carried out an analysis of the frequency of specific features and their time to development. We classified features occurring within four months of onset as "early," features occurring between four and six months as "later," and those occurring after six months as "late." We classified features affecting at least 50% of patients as "common," those affecting between 25% and 50% of patients as "less common," and those affecting less than 25% of patients as "rare."
Results
The median age at onset for all 100 patients was 26 (range 12-74) years. Excluding one patient still alive, the median duration of illness was 13.0 (6-39) months. Of the 100 patients, 63 had been seen by a psychiatrist during the course of the illness. Most patients were first referred to a psychiatrist (38), neurologist (30), or general physician (21), although a minority were initially referred to other specialties-orthopaedics (3), ear, nose, and throat surgery (2), paediatrics (2), maxillofacial surgery (2), rheumatology (1), and general surgery (1) . (In this analysis, we classified child psychiatrists and paediatric neurologists as psychiatrists and neurologists, rather than in separate categories.)
The median time from onset was 0 months until occurrence of the first psychiatric symptom and two months until occurrence of the first neurological symptom; 57 patients had at least one neurological symptom within two months of clinical onset. The times of onset of psychiatric and neurological features for all 100 cases are displayed cumulatively in fig 1 and for each feature in fig 2 and fig 3. Psychiatric features preceded neurological features in 63 cases, whereas neurological features preceded psychiatric features in 15 cases. In the remaining 22 cases both psychiatric and neurological features were present from onset. Tables 1 and 2 show all psychiatric and neurological features categorised by time of onset and frequency of occurrence. Common early psychiatric features included dysphoria, withdrawal, anxiety, irritability, insomnia, and loss of interest. No common early neurological features existed. Less common early psychiatric features were behavioural change, anergia, and poor performance, and a minority of cases exhibited pain as an early neurological feature. Later features included poor memory, aggression, and tearfulness in combination with gait disturbance, dysarthria, and sensory symptoms. Disorientation, hallucinations, 
Discussion
The early clinical features of variant Creutzfeldt-Jakob disease described in this paper are consistent with previous descriptions, 2-5 but the systematic analysis of a much larger number of cases than in the past provides a much more detailed picture of the clinical phenotype and the variations that can occur. The early stages of variant Creutzfeldt-Jakob disease are dominated by psychiatric features. However, neurological features precede psychiatric symptoms in 15% of cases, are present in combination with psychiatric symptoms in 22% of cases at onset, and occur in 57% of cases within two months of the first symptom. Although early recognition of an underlying neurological disorder may be impossible in many cases, the dissemination of detailed information on the early psychiatric and neurological features of variant Creutzfeldt-Jakob disease may aid earlier diagnosis, particularly in patients with combinations of psychiatric and neurological symptoms.
Methodology
An important objective of this study has been the estimation of the timing of the occurrence of a range of features in relation to disease onset. The timing of onset of first symptoms in each case was defined in advance of this study by consensus review by two consultant neurologists of data held at the unit. It is possible that individual psychiatric or neurological features may not have been recorded or that the timing of development of these features in case records may reflect the timing of observation rather than the true time a feature first occurred. Information was obtained from multiple sources, including unit questionnaires with a history obtained directly from relatives and sometimes patients, general practitioner records, hospital notes, and correspondence between hospital and general practitioners. In the great majority of cases information was available from all these sources, and it is likely that relatively accurate estimates have been made. For late features such as time to becoming mute or bed bound the records were less reliable and these features have not been included in the analysis.
Referral pattern
The predominantly psychiatric symptoms in the earlier stages of variant Creutzfeldt-Jakob disease are mirrored in the patterns of referral to specialists-63% of patients were seen by a psychiatrist at some stage, and the most frequent initial referral specialty was also psychiatry in 38% of cases. However, the heterogeneous early features resulted in initial referral to neurologists or physicians in an appreciable proportion of cases and to paediatricians or paediatric neurologists in a minority, reflecting the six patients in whom clinical onset occurred at less than 16 years of age. Referral to specialties such as orthopaedics, rheumatology, or maxillofacial surgery was linked to the small minority of patients with pain or sensory symptoms as the initial symptom.
Clinical features
The psychiatric symptoms described in this series are similar to previous descriptions. [2] [3] [4] [5] Common early affective symptoms included dysphoria, anergia, loss of interest, insomnia, anxiety, and withdrawal, leading to a diagnosis of depression in many cases, but a minority of cases also developed psychotic features such as auditory or visual hallucinations and paranoid behaviour or delusions. Many patients became agitated or aggressive, sometimes causing difficulties in management, but suicidal ideation was rare (9% of cases), and there was no record of deliberate self harm in any case. Fleeting delusions were described as an unusual psychiatric feature in earlier reports 2 5 and, although clearly a feature in some cases, were relatively rare in comparison with the frequency of other more obvious psychiatric symptoms. The possibility of an underlying neurological disorder was raised in many cases by the development of cognitive impairment, including poor memory, impaired concentration, disorientation, or, in a minority, frank confusion. These features developed a median of 4-7.5 months from clinical onset, although in a small minority of cases they were present from the earliest stages.
Affective psychiatric symptoms were common in the early stages, but no common early neurological features existed, a finding consistent with previous reports. 2 5 The most common early neurological feature was pain not associated with sensory symptoms; this was persistent and unpleasant and often affected the limbs, trunk, or face. Between a median of four and six months common neurological features included gait disturbance, often in the form of minor unsteadiness, and dysarthria. Paraesthesia and numbness in a similar distribution to and often associated with pain also occurred at a median of 4-6 months and affected nearly half of the patients. 7 The combination of a psychiatric disorder with affective or psychotic features and persistent pain, dysarthria, gait ataxia, or sensory symptoms should at least raise the suspicion of variant Creutzfeldt-Jakob disease, particularly if this is combined with any suggestion of cognitive impairment. Some of the neurological features, such as sensory symptoms, unsteadiness of gait, and dysarthria, may occur in psychiatric conditions or as side effects of psychotropic drugs, but the persistence of these symptoms and the evolution of additional neurological symptoms may indicate that variant Creutzfeldt-Jakob disease is a potential diagnosis.
The analyses in this paper indicate that suggestive neurological features of variant Creutzfeldt-Jakob disease such as cerebellar signs, involuntary movements (myoclonus, chorea, or dystonia), upper motor neurone signs, and visual symptoms are very common but develop relatively late in the course of the illness. Psychiatric symptoms indicating the likelihood of an organic aetiology-for example, disorientation, hallucinations, and impaired self care-also occur late. When the diagnosis of variant Creutzfeldt-Jakob disease is suspected patients should be referred for investigation to a neurological centre. 6 
Conclusion
Although variant Creutzfeldt-Jakob disease is a very rare disease, mathematical analyses taking account of changes in time to referral and diagnostic confirmation indicate an increase in the number of cases with time. 8 The possibility of a large epidemic of variant Creutzfeldt-Jakob disease cannot be excluded. Doctors may also see patients who are worried about the possibility of this diagnosis. We hope that the detailed analysis of the early psychiatric and neurological features of variant Creutzfeldt-Jakob disease in this paper may help with early and accurate recognition of this condition.
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